Although prostate cancer (CaP) is the most frequently diagnosed malignant tumor and the second leading cause of cancer deaths in American men, the mechanisms explaining the development and progression of CaP remain largely unknown. Recent studies have shown that some aberrantly expressed microRNAs (miRNAs) are involved in tumorigenesis. Although aberrant expression of certain miRNAs has been discovered in CaP, their function in this disease has not yet been defined. In this study, we found differential expression of miR-125b in androgen-dependent and independent CaP cells, as well as in benign and malignant prostate tissues. Furthermore, androgen signaling was able to up-regulate the expression of miR-125b. In addition, transfection of synthetic miR-125b stimulated androgen-independent growth of CaP cells and down-regulated the expression of Bak1. Our results suggest that miR-125b acts as an oncogene, contributing to the pathogenesis of CaP.
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microRNA ͉ miR-125b ͉ ISH ͉ LNCaP P rostate cancer (CaP) is the most frequently diagnosed malignant tumor and the second leading cause of cancer deaths in American men (1) . One of the most troubling aspects of CaP is that, after androgen ablation therapy, androgen-dependent (AD) CaP inevitably progresses to an androgen independent (AI) state, for which no effective treatment has been developed (2) . Although several molecular pathways have been invoked to explain the pathogenesis of this disease (3) (4) (5) (6) , to date the mechanisms for the development and progression of CaP remain largely unknown.
MicroRNAs (miRNAs) are a class of naturally occurring small noncoding RNAs that control gene expression by the complementarity of their 5Ј end nucleotides 1-8 with a binding site in the 3Ј-untranslated regions (3Ј UTRs) of target transcripts, resulting in translational arrest and, in some instances, in transcript degradation (7) . To date, Ͼ400 human miRNAs have been identified whereas up to Ϸ1,000 miRNAs have been postulated to exist (8) . Bioinformatic analyses have predicted that single miRNAs have multiple targets, and thus miRNAs could mediate the regulation of a great number of protein-coding genes. Recent estimates suggest that one-third of human mRNAs may be regulated by miRNAs (9) . Studies have found that miRNA expression patterns are significantly different in normal and neoplastic tissues, suggesting that miRNAs may play a role in tumorigenesis (10) . In human cancers, some miRNAs may have oncogenic function due to their overexpression in malignant tissue whereas certain miRNAs may act as tumor suppressor genes because of decreased expression in malignant tissue (11, 12) . Differential expression of miRNAs has been reported in CaP (13) . To date, however, the importance of miRNAs in CaP has hardly been explored.
To understand the role of miRNAs in CaP, we analyzed the expression of selected human miRNAs in prostate cell lines and found differential expression of some of these miRNAs in benign and malignant cells, in androgen receptor (AR)-positive and -negative cells, and in AD and AI cells. In this report, we focused on miR-125b, a homologue to lin-4 that is the first-identified miRNA (14) . In vitro experiment revealed that androgen stimulation increased the cellular abundance of miR-125b. Furthermore, transfection of synthetic miR-125b mimic (miR-125bm) stimulated the AI growth and down-regulated the expression of Bak1. Our results suggest that miR-125b has oncogenic function in CaP.
Results

Differential Expression of miR-125b in LNCaP and Its Sublines.
We examined the expression of 11 miRNAs in 9 prostatic cell lines using Northern blotting. These miRNAs have been reported to be aberrantly regulated in CaP or in other cancer types (13, 15, 16) . We found that most CaP lines had increased miRNA expression compared with benign prostate epithelial lines, and AR-positive cell lines expressed increased let-7c and miR-125b compared with AR-negative cell lines [supporting information (SI) Fig. 7 ]. More interesting, two miRNAs (miR-92 and miR106a) were down-regulated (Fig. 1A) , whereas five miRNAs (miR-125b, miR-16, miR-21, miR-30c, and miR-100) were upregulated (Fig. 1B) , in the AI cds1 and cds2 cell lines compared with their parental AD LNCaP line. The finding raises the possibility that these differentially expressed miRNAs might contribute to the progression of CaP cells. Gel scanning of the miR-125b bands followed by normalization for U6 RNA demonstrated a 5-fold greater expression of miR-125b in cds1 and cds2 cells than in LNCaP cells. In this study, we focused on miR-125b and investigated its involvement in CaP.
Detection of miR-125b in Clinical CaP Samples. Because locked nucleic acid (LNA)-modified miRNA probes have been reported to markedly increase hybridization affinity to miRNAs compared with traditional RNA-or DNA-based probes (17), a digoxigenin (DIG)-labeled LNA-miR-125b probe was used to detect miR-125b abundance in human CaP samples using in situ hybridization (ISH). Initially, we examined 10 primary CaP samples with Gleason scores of 6-8 and two benign prostatic tissues purchased from Cybrdi Co. (Chaoying Biotechnology, Xian, China). Compared with the benign prostatic tissues, five CaP samples highly expressed miR-125b, and four exhibited a moderate increase in miR-125b. Fig. 2 (Fig. 2D ) miR-125b compared with a benign prostatic tissue ( Fig. 2E ; H&E staining) that weakly expressed miR-125b (Fig. 2F ) . In this experiment, all prostate samples were also hybridized by using a DIG-labeled LNAscrambled miRNA negative control with no signal being detected (data not shown). Our ISH results suggest that overexpression of miR-125b may occur in a considerable number of CaPs.
Up-Regulation of miR-125b by Androgens. We evaluated the effect of androgens on the expression of miR-125b in LNCaP cells, as well as in cds1 cells that express a much higher level of the AR than LNCaP cells (18) . ISH analysis of miR-125b abundance was performed by using a Fitc-LNA-miR-125b probe. AR-null DU145 cells that express undetectable miR-125b as shown in SI Fig. 7 and in a previous study (19) were used as a negative control. In the absence of androgens, more cytoplasmic fluorescent signal was detected in cds1 cells (Fig. 3A Upper) than in LNCaP cells (Fig. 3B Upper) . This observation is consistent with the Northern blotting results shown in Fig. 1 . Treatment of both LNCaP and cds1 cells using 1.0 nM synthetic androgen R1881 for 24 h markedly enhanced fluorescent intensity (Fig. 3 A and B  Lower) . No signal was detected in either LNCaP or cds1 cells that were hybridized with the Fitc-LNA-negative control probe (SI Fig. 8 A and B) , and in R1881-or mock miRNA-treated DU145 cells that were hybridized with the Fitc-LNA-miR-125b probe (SI Fig. 8 C and D) . We also performed Northern blot assay of miR-125b expression in R1881-treated LNCaP and cds1 cells. Quantitative gel scanning revealed 5-and 3-fold increase in miR-125b abundance in R1881-treated LNCaP and cds1 cells, respectively, relative to untreated cells (SI Fig. 9 ). To determine whether the AR mediates the R1881-stimulated up-regulation of miR-125b, ISH was performed on the pRNS-1-1-AR WT cell line that was established by transfecting AR-negative pRNS-1-1 cells with the wild-type AR (20) . Because pRNS-1-1 cells express an undetectable level of miR-125b as shown in SI Fig. 7 , as we expected, miR-125b was not detected in pRNS-1-1-AR WT cells in the absence of androgens (Fig. 3C Upper) , as well as in pRNS-1-1 cells treated with R1881 or with mock miRNA (SI Fig. 8 E and  F) . However, treating pRNS-1-1-AR WT cells with 1.0 nM R1881 for 24 h moderately increased the cytoplasmic fluorescent signal (Fig. 3C Lower) .
Next, we tested whether the AR is able to load to the 5Ј DNA region of the miR-125b locus to serve as a transcriptional factor. There are two predicted miR-125b members in the Sanger miRNA database: miR-125b-1 on chromosome 11 and miR125b-2 on chromosome 21. We analyzed their 5Ј regions up to 4.0 kb in length and identified a typical TATA box in the 5Ј region of miR-125b-2, but not in miR-125b-1, which supports a previous observation that in PC3 CaP cells the mature miR-125b is derived mostly from the miR-125b-2 (19) . By using the PROMO 3.0 program, 16 potential androgen responsive elements (AREs) that form four ARE clusters illustrated as A-D in Fig. 4A were identified in the 5Ј region of miR-125b-2, suggesting the existence of a promoter in the 5Ј region. To determine AR loading, chromatin immunoprecipitation (ChIP) was performed, and two primer pairs were used to separately amplify the Ϫ558/Ϫ368 fragment in cluster A and the Ϫ2666/Ϫ2388 fragment in cluster C. We selected these two clusters to study because they contain ARE sequences most similar to the consensus ARE (5Ј-A/ GGCTCTnnnA/TGTTCT). It was found that treatment of LNCaP cells with 1.0 nM R1881 induced a 6.5-fold increase in AR loading at Cluster A and a 4.5-fold increase at cluster C (Fig. 4B) . Primers outside these ARE-clustering regions failed to amplify the chromatin DNA (data not shown). In addition, treatment with estradiol (E2) failed to increase the loading. Taken together, the results shown in Figs. 3 and 4 suggest that androgen-AR signaling mediates the regulation of miR-125b in CaP cells.
MiR-125b Stimulates AI Growth of LNCaP Cells.
To test the hypothesis that miR-125b contributes to the progression of CaP, LNCaP cells cultured in androgen-depleted medium were transfected with synthetic miR-125b (miR-125bm), a short double-stranded RNA that has been chemically modified to encourage correct strand uptake. Similarly, cds1 cells were transfected with synthetic anti-miR-125b, a single-stranded RNA that has also been chemically modified to prolong their inhibition effect. Cell growth was assessed by using the WST-1 cell proliferation assay. Treatment with miR-125bm significantly stimulated the growth of LNCaP cells (Fig. 5A ), cds1 cells, and another AD CaP line PC-346C (21) (SI Fig. 10 A and B) , whereas the miRNA negative with Gleason score 7 and one benign prostate tissue ( F) were stained by using the DIG-LNA-miR-125b probe. According to the intensity of staining, the miR-125b abundance was categorized as high (B), moderate (D), or low level ( F). These tissues were also stained with hematoxylin and eosin (A, C, and E).
control (miR-NC), no treatment, or transfection reagent failed to affect cell growth. Anti-miR-125b, but not the anti-miRNA negative control (anti-miR-NC) or other controls, significantly inhibited the growth of cds1 cells (Fig. 5B ). In the absence of androgens, however, transfection of LNCaP cells with anti-miR125b did not significantly increase the growth arrest caused by androgen deprivation (SI Fig. 10C ). Additionally, miR-125b-negative DU145 cells did not respond to transfection with miR-125bm or anti-miR-125b (SI Fig. 10D ). Light microscopic analysis demonstrated that the miR-125bm-transfected LNCaP cells retained typical morphological features when grown for five days in the absence of androgens whereas those treated with miR-NC acquired a neuroendocrine (NE) phenotype, characterized by rounding of the cell bodies and extension of neuritic processes (Fig. 5C ). Similarly, inhibition of miR-125b activity with anti-miR-125b in cds1 cells mediated a reduction in cell size and increased NE features compared with anti-miR-NC-treated cells (Fig. 5D ). Because the S-phase fraction is a parameter reflecting cellular proliferation, we also determined the influence of miR-125bm on the S-phase fraction. After being transfected and grown for five days in the absence of androgens, cell cycling was assayed by DNA flow cytometry. In LNCaP cells transfection with 50 nM miR-125bm induced a 3-fold increase in the S-phase fraction compared with transfection with miR-NC (P ϭ 0.005), whereas treatment of cds1 cells with 100 nM anti-miR-125 resulted in a 54% reduction of the S-phase fraction relative to anti-miR-NC (P ϭ 0.02, Fig. 5E ). To determine whether inhibiting miR-125b activity induces apoptosis, cds1 cells cultured in androgen-deprived medium were treated with 100 nM anti-miR-125b for five days and sub-G 1 cells were determined by flow cytometry. This treatment resulted in a significant increase of sub-G 1 cells compared with the antimiR-NC (P ϭ 0.01, SI Fig. 11 ), suggesting that anti-miR-125b transfection facilitates apoptosis in cds1 cells. Taken together, these results demonstrated that miR-125b is associated with the AI growth of CaP cells.
MiR-125b Down-Regulates Bak1. To identify the target molecules of miR-125b, microarray assay of global gene expression (SI Materials and Methods) was performed in LNCaP cells that were cultured in androgen-depleted medium for 2 days and then transfected with miR-125bm or miR-NC. DNA-Chip Analyzer software (22) was used to identify differentially expressed genes in three independent miR-125bm-treated cultures compared with controls. By using a 2.0-fold difference as the cut-off, there were 60 differentially expressed genes: 13 were up-regulated and 47 were down-regulated (SI Tables 1 and 2 ). Analyses of these down-regulated genes were performed by using the Sanger miRNA database target search program. The 3Ј UTR of BAK1 carries a binding site for miR-125b (SI Fig. 12 ), suggesting that BAK1 mRNA might be a direct target of miR-125b. We therefore evaluated the effect of miR-125b on the expression of this gene.
RT-PCR analysis of RNA extracted from miR-125bm-treated LNCaP cells exhibited a marked decrease in the expression of BAK1 (Fig. 6A) , thus validating the microarray results. Next, we examined the level of Bak1 protein in miR-125bm-and antimiR-125b-treated LNCaP and/or cds1 cells. Transfection with miR-125bm led to Ϸ70% down-regulation of Bak1 in both cell lines (Fig. 6B ), whereas treatment with anti-miR-125b induced 200% increase in the Bak1 in LNCaP cells (Fig. 6C) . Because R1881 stimulates miR-125b expression as shown in Fig. 3 , we analyzed the Bak1 in LNCaP cells that had been treated with 1 nM R1881 for 48 h. Compared with untreated LNCaP cells, R1881 treatment induced a 75% reduction of Bak1 (Fig. 6D) .
To verify that the putative miR-125b binding site in the 3Ј UTR of BAK1 is responsible for regulation by miR-125b, we cloned this 3Ј UTR into the pRIM Reporter-luciferase vector. Examination of the antisense sequences of this 3Ј UTR did not identify a miR-125b binding site, and thus the antisense-inserted vector was used as a negative control. The sense-or antisense-inserted reporter vector was cotransfected with miR-125bm into miR125b-negative DU145 cells. Luciferase activity was measured two days after transfection. As shown in Fig. 6E, miR-125bm transfection did not alter luciferase activity in DU145 cells cotransfected with either pMIR-REPORT Luciferase vector or BAK1 3Ј UTR antisense-inserted vector. However, transfection of miR-125bm at concentrations of 25-100 nM resulted in Ϸ50 -60% reduction of the reporter in the sense vectortransfected DU145 cells. These results indicate that the 3Ј UTR of BAK1 transcript is a miR-125b target.
Discussion
In this study, we found that miR-125b is overexpressed in most clinical CaP samples tested and in many cultured CaP cell lines. Moreover, transfection of synthetic miR-125bm stimulated the growth of LNCaP cells in the absence of androgens whereas anti-miR-125b inhibited the growth of the AI cds1 cells. Our findings are consistent with a previous observation that downregulation of miR-125b induced profound growth inhibition of PC3 cells that express a moderate level of miR-125b, whereas cotransfection of miR-125b into these PC3 cells led to cell growth (19) . High expression of miR-125b has been observed in pancreatic cancer (23) and oligodendroglial tumors (24) . Furthermore, miR-125b may play a role in the development of precursor B-cell acute lymphoblastic leukemia (25) . These reports suggested that miR-125b might be associated with tumorigenesis of other types of human cancer. Consistent with these published findings, our results support the concept that overexpressed miR-125b may act as an oncogene in CaP.
Recently, miR-125b was reported to be a tumor suppressor gene in human breast cancer (13) . Functional analysis in breast cancer cells revealed that this miRNA suppressed the expression of both ERBB2 (HER2) and ERBB3 (HER3) by annealing to their 3Ј UTRs (26) . Increased expression of HER2 has been reported in CaP and considered to be a mechanism related to androgen independence (27) . We previously observed that LNCaP and its cds sublines express HER2, particularly in the cds sublines that express increased HER2 (18) . In the present study, we also analyzed the expression of HER2 and HER3 in miR125bm-transfected LNCaP and cds1 cells and did not observe a miR-125b-mediated down-regulation of HER2 and HER3 (SI Fig. 13 ). Thus, it seems that in CaP cells miR-125b does not target HER2 and HER3. At present, we do not know why the same miRNA behaves very differently in different cancer types. The expression data of miR-125b, however, are consistent with its function as an oncogene or a tumor suppressor. A previous microarray analysis of miRNA expression in human solid tumors showed that miR-125b was markedly down-regulated in breast cancer whereas high level of miR-125b-2 was detected in CaP, as well as in benign prostate tissue (13) . Here, we provide evidence showing that high expression of miR-125b occurs in clinical CaP samples and in CaP cell lines relative to benign prostate tissue and cell lines. Therefore, in combination with its occurrence in other cancer types including pancreatic cancer and oligodendroglial tumors (23, 24) , it seems reasonable to believe that miR-125 plays an oncogenic role in certain types of cancer.
We asked which factor affects or regulates the cellular abundance of miR-125b in CaP cells. In the biogenesis of miRNAs, pri-miRNAs are transcribed by RNA polymerase II (16, 28) or RNA polymerase III (29) and then are posttranscriptionally processed by two RNases (Drosha and Dicer) to generate mature miRNAs (30, 31) . These enzymes are general factors that nonspecifically regulate the generation of miRNAs. It is possible, therefore, that other factors may be involved in the regulation of miRNA expression. In the present study, we found that androgen stimulation induced an enhanced abundance of miR-125b in AR-positive LNCaP and cds1 cells, as well as in AR-transfected pRNS-1-1-AR WT cells. Furthermore, we observed that the AR is recruited to the 5Ј DNA region of miR-125b-2 in the presence of R1881. Because estradiol does not induce this AR loading, ligand-specific AR loading may provide an explanation for the functional difference of miR-125b in breast cancer and CaP. The findings that R1881 stimulates the expression of miR-125b and AR loading suggest that androgen-AR signaling may mediate the regulation of miR-125b in CaP cells. In addition to androgen regulation, we observed a marked elevation of miR-125b in the AI cds1/cdcs2 sublines relative to their parental AD LNCaP line, suggesting an AI regulation of miR-125b. As shown in SI Fig. 13 and in our previous study (18) , the AI cds sublines overexpress HER2. This epidermal growth factor receptor activates the AR pathway in the absence of androgens (27) . The HER2-AR signal pathway might therefore be involved in the up-regulation of miR-125b. Further characterization of AD and AI regulations of miRNA expression is currently in progress in our group.
Some aberrantly expressed miRNAs have been shown to contribute to the pathogenesis of human cancer by targeting Bcl2 family members. For example, miR-15 and miR-16, which are down-regulated in chronic lymphocytic leukemia have been reported to inhibit Bcl2 expression, whereas miR-29b, downregulated in cholangiocarcinoma cells, targets MCL-1, another anti-apoptotic Bcl2 family member (32) . In this study, we identified Bak1 as a target of miR-125b that is up-regulated in CaP cells. Three lines of evidence support this finding. First, there is a miR-125b binding site in the 3Ј UTR of BAK1. Second, transfection of miR-125bm reduced BAK1 mRNA and protein levels. Third, BAK1 3Ј UTR-mediated luciferase activity is specifically responsive to transfected miR-125bm. Bak1 is a Bcl2 protein family member, and functions as a proapoptotic regulator. In previous studies, Bak1 and Bax were reported to regulate apoptotic signaling in CaP synergistically. Knockdown of Bak1 and Bax completely prevented the apoptosis induced by a variety of biological molecules and chemical compounds (33) (34) (35) (36) . Bak1 expression has also been reported to be associated with the progression of CaP. In a clinical study, Bak1 was detected in 77.5% primary and untreated localized CaP, but in only 33% hormone-refractory CaPs (37) . Therefore, downregulation of Bak1 by miR-125b may contribute to disease progression and resistance to treatment in CaP. However, whereas Bak1 is a direct target of miR-125b, knockdown of Bak1 expression using specific siRNA did not result in significantly increased proliferation of LNCaP and cds1 cells (data not shown). This phenomenon suggests that down-regulating only Bak1 by miR-125b probably cannot induce an AI growth, and a combination of Bak1 with other miR-125b targets may contribute to the cell phenotype. Indeed, a search of the Sanger miRNA target database reveals 414 putative target candidates for miR-125. It is very likely that only a small fraction of predicted targets may be true targets in human cancers (38) . Furthermore, validation of those true targets in CaP would be a daunting task. But even so, it would be worthwhile to identify and characterize them. By using microarray analysis of global gene differential expression, we have identified another potential miR-125b target, SGPL1, that may be involved in tumor suppressor and cancer-surveillance pathways (39) . We are currently determining the involvement of this gene in CaP. With identification of more miR-125b targets in CaP, we believe that this study will lead to a better understanding of the mechanisms involved in miR-125b-mediated development and progression of this disease.
Materials and Methods
Reagents. Unlabeled and Fitc-labeled LNA-miR-125b probe and the miRNA negative control were purchased from Exiqon Inc. Four synthetic, chemically modified short single-or doublestranded RNA oligonucleotides: premiR-125b molecule (miR125bm), premiRNA negative control (miR-NC), anti-miR-125b and anti-miRNA negative control (anti-miR-NC), as well as the pMIR-REPORT Luciferase vector, were purchased from Ambion. The miR-125bm mimics the product of Dicer cleavage and increases the activity of miR-125b. The anti-miR-125b was designed to specifically bind to endogenous miR-125b, inhibiting its activity but not down-regulating its abundance.
Cell Lines. Two AD human CaP cell lines (PC-346C and LNCaP), five AI CaP cell lines (DU145, PC3, CWR22R, cds1, and cds2), and two immortalized benign prostatic epithelial cell lines (pRNS-1-1 and RWPE-1) were used in this study. The PC-346C line was kindly provided by W. M. van Weerden (Erasmus University, Rotterdam, The Netherlands), the pRNS-1-1 cell line was provided by J. S. Rhim (University of the Health Sciences, Bethesda, MD), and the RWPE-1 was provided by M. M. Webber (Michigan State University, East Lansing, MI). Both cds1 and cds2 cell lines are derivatives of LNCaP (18) .
Northern Blot Analysis. Total RNA was isolated from cultured cells with TRIzol reagent (Invitrogen). Northern blotting was performed as described in ref. 40 . Briefly, Ϸ15 g of RNA per sample was resolved on a 15% Urea-PAGE gel, and transferred to a nylon membrane. After being UV-cross-linked and baked at 80°C for 45 min, the membrane was prehybridized at 42°C for 45 min and then hybridized with 32 P-labeled probes at 35°C overnight. After being washed, the membrane was exposed to x-ray film. The signal was quantified by gel scanning. The membrane was stripped and rehybridized twice.
In Situ Hybridization. For cell lines, cells were grown on sterile slides in 100-mm Petri dishes for 48 h. If androgen stimulation was required, overnight-cultured cells were treated by using 1.0 nM R1881 for an additional 24-48 h. These cells were then stained by using Fitc-labeled LNA-miR-125b probe following the manufacturer's protocol (www.exiqon.com). Nuclei were routinely stained by using DAPI. For formalin-fixed, paraffinembedded prostate tissues, a 5-m section was first stained with hematoxylin and eosin (H&E) to identify the tumor areas. The tumor section was deparaffinized and hydrated, followed by treatment with proteinase K and refixation in 4% paraformaldehyde. After PBS-washing and air-drying, the section was hybridized with 10 nM DIG-labeled LNA-miR-125b probe that was prepared by using a DIG-3Ј-end labeling kit (Roche). The section was then incubated overnight at 4°C in buffer containing anti-DIG-Ab FabЈ fragment (Roche), followed by staining with NBT and BCIP (Promega). The reaction was stopped with PBS and mounted for imaging. The abundance of miR-125b was categorized as high, moderate, or low levels based on the intensity of staining.
ChIP Assay. ChIP assays were performed as described in ref. 41 . Briefly, chromatin DNA was precleaned by using normal rabbit serum (IgG) and protein G-Sepharose beads, and then immunoprecipitated with rabbit anti-AR antibody (PG-21, Upstate). The primers of 5Ј-GCTGTCTGAATAGTTTGGAG (forward) and 5Ј-CCCATTACACTGCTATACAG (reverse) were used for amplifying the Ϫ558/-368 fragment in ARE cluster A, and 5Ј-CGCATATAGTAGGTTGTCTC (forward) and 5Ј-TTG-TAAGACCTGCCAGGATC (reverse) for the Ϫ2666/-2388 fragment in ARE cluster C.
Cell Proliferation Assay. Cells (3.5 ϫ 10 3 per well) were plated in 96-well plates in androgen-depleted medium. After being cultured for 1 or 2 days, cells were transfected with miR-125bm, miR-NC, anti-miR-125b, or anti-miR-NC, at a dose of 50 or 100 nM using lipofectamine 2000 (Invitrigen). The transfection was optimized by using a fluorescent pEGFP-N1 vector (Clontech), and our optimized protocol resulted in the transfection of Ͼ90% of LNCaP and cds1 cells. Tetrazolium salt (WST-1) cell proliferation assay was then carried out at various days after transfection. 
